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Tagging Study of Winter Flounder Taken in Barnegat Bay
Donald J. Danila

INTRODUCTION
Winter flounder consist of geographically localized stocks associated

with individual estuaries or specific coastal areas (Lobell 1939,

Perlmutter 1947, Saila 1961, McCracken 1963, Poole 1966, Howe and Coates 1975).

Adults are found in the ocean from late spring fhrough early'fall; but
return to"their natal estuary for spawning during winter.

A tagging stﬁdy was iﬁitiated at the Oyster Creek Generating Station
(0CGS) in December 1978 (Danila and Byrme 1979) to determine the spatial
dis?ribution andvmovements of the Barnegat Bay winter flounder stock. The
location of recaptufed‘winter fldunder in late 1979 and early 1980 should
indicate the éxtent of the stock's range. This information will be vital in !

assessment of OCGS impacts upon Barnegat Bay winter flounder.

MATERTIALS AND METHODS
A1l procedures concerning the tagging of winter flounder and handling

of returns were detailed by Danila and Byrne (1979).

RESULTS
A total of 971 winter flounder (776 females, 193 males, 2 unknown)
were tagged and released from 12 December 1978 through 2 February 1979
and Danila and Byrne (1979) reported that 76 were recébtured from late

December 1978 through 10 July 1979 (Table 1, Fig. 1). Most of these were
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taken by Barnegat Bay fishermen (n=42) during the spring emigration‘of
winter flounder from the Bay. Other returns were from a Barnegat Bay

fyke net fisherman (22), 8 were reimpinged on the OCGS screens, and 4 were
taken during spring and summer by commercial trawl fishermen off Manasquan
and Asbury Park, New Jersey.

A total of 32 tags (3.3% of all winter flounder tagged) were returned
from Augﬁst 1979 through June 1980 (Table 2, Fig. 2). Sixteen were received
from sport fishermen (including éne from a fish caught in March 1979),

12 from a Barnegat Bay fyke net fisherman, and 4 from commercial trawl
fishermen or fish markets.

The earliest two returns in fall 1979 were from commercial trawl
fishermen during October in the same area off central New Jersey as
commercial returns earlier in 1979. Two returns were from fish markets
 during November (Point fleas;nt, New Jersey and New York City); the éctual
location of;capture is unknown but the fish were probably also caught off
central New Jersey. |

The earliest sport fishing return was from the Manasquan River on
27 October, Two fish were taken in Barnegat Inlet in late November.

Three fish were caught iﬁ Oyster Creek from the Route 9 bridge and ome

in Double Creek during Décember and early January. As expected, no fish
were caught by sport fishermen during the winter flounder spawning seasoﬁ
frdm mid~January through early March as winter flounder ceaée feeding
during this time. Four of the eight returns from‘mid—March through early
April were from the approaches to Barnegat.Inlet; one was from Double Creek,
two from the Intracoastal Waterway adjacent to Long Beach Island, and the

last tag return was from Barnegat Bay off the mouth of Oyster Creek. o
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Twelve winter flounder were taken by a commercial fyke net fisherman

from 1 Deceﬁber 1979 throﬁgh 15 January 1980; the date of each capture

- was not recorded. All fish were caught just south of Oyster Creek near

the Holiday Harbor Marina entrance.

Some 27 of the winter flounder tag returns in late 1979~early 1980
were females (87%) and 4 were males (13%). The mean length at time of
tagging of winter flounder was 289 mm for femaies_and 251 mm for males.
Femaleé taken by cpmmetcial trawl fishermen averaged 320 mm, 279 mm for
those by the fyke net fisherman, and 286 mm for those'by sport fishermen.
The mean length of three males taken by fyke net was 251 mm and the only
male taken by sporﬁ fishing §a§_250‘mm at time of tagging. The length
information which should have been received with tag returns and Wouid

have indicated rate of gfowth was generally missing or considered unreliable.

DISCUSSION

To date, 11% of thé winter flounder tagged at 0CGS were returned.
fhis is far less than the 32.5% and 36.5% returns in tagging studies
:eported‘by Saila (1961) and Howe and Coates (1975), respectively. The
lattef, however, no;ed that returns from various tagging areas ranged
from 5 to 67% and both studies reported on tag returns received over
several years. Also, most of the returns reported by Saila (1961) and
Howe and Coates. (1975) were from commercial fishermen, whereas most of
the Barnegat Bay returns were from sport fishermén. Sport fishing effort
can be highly variable and the total effort much less than that for
commercial fishing. Most winter flounder fishing is done over a relatively

short period in winter and early spring and inclement weather, common at
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this time of year, can greatly reducé fishing effort. The relati&ély

low percentage of returns was probably also due to the lack of cooperation
by some fishermen despite poster advertising, newspaper publicity, and

the reward offered for the return of tags. At ieast two instances are
known when tags were discérded, several at a fish market and one by a
sport fisherman.

Na;ufal mortality, differential mortality due to tagging, and loss of
tags reduce the number of returns received each year. One-third as many
sport fishing returns were received-in 1980 as in l979.> The 1979-80
fyke net catch of tagged winter flounder was about one-half that.in 1978-79,
but partly because of reduced fishing effort. Because of large amounts of
macroalgae in the Bay, only one net was fished in 1979-80 from December to
mid-Januafy. In 1978-79 several nets were fished from December through
ngfuary (N. Dupont, personal communication). ‘Iﬁ addition,'dCGS'was'ﬁot
in operation from January through May anq no adult winter flounder were
impinged in 1980. The 1a¢k of a heated discharge inVOys;er Creek after
0CGS shutdown also eliminatéd a popular winter sport:fishery for
winter flounder at the Route 9 bridge.

In general, winter flounder movementsvip and out of Barnegat Bay are
similar to those reported for other northeastern estuaries. Moveménts of

adult winter flounder are temperature-related and relatively short in

distance. Adults leave the estuary when the water temperature is about 15 C.

They are most abundant in the ocean at a water temperature of 12 to 15 C
and this is probably their preferred temperature (McCracken 1963). Adult

winter flounder left Barnegat Bay in spring and based on tag returns
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from commercial vessels spent the summer in the ocean northeast of
Barnegat Inlet in an offsﬂore area from Point Pleasant to Asbury Pérk.
This apparent northeastern movement may be bilased because of the believed
‘greater commercial fishing effort in that region.

In response to decreasing fall water temperature adult winter .flounder

move inshore to spawn in natal estuaries. The recapture location of fish
in late 1979 and early 1980 indicated that most adults return annually to

Barnegat Bay, with some probably entering other New Jersey estuaries.

o |

Barnegat Inlet is the major migratory pathway and this is noteworthy

because the summer grounds are apparently off Shark River and Manasquan

I

inlets. .

The distriﬂuﬁion and coﬁcentration of winter flounder within
Barnegat Bay cannot be ascertained from the tag returns because most
>fishihg effqrt was concentraféd in aﬁd neaf Oyster Creek and in.Oyster Creek
and Doublg Creek channels, the two Intracoastal Waterway approaches to ‘ i
Barﬁegat'Inlet. Although Danila (1978b) reported some of the largest
densities of winter flounder in the Bay from Forked River mouth to

Goodluck Point, only one return was received from that area (Danila and

Byrne 1979). In a study of the recreational use of Upper Barnegat Bay
(defined as from Barnegat Inlet to Bayhead), Halgren (1973) reported
that most (65%) boat fishing activity occurred from Barnegat Inlet to
Goodluck Point but remarked that withinlthis area most fishermén utilized
Oyster Creek and Double .Creek channels. |

The northern limit of the Barnegat Bay stock of adult wintér flounder

is at least Toms River and probably Bayhead. Danila (1978b) ‘did not sample

%

{"} ) north of Goodluck Point in a population survey for winter flounder but




McClain (1973) took winter flounder at all of a continuous series of trawl
stations throughout ﬁhe Upper Bay. The relative numbers of adults and
juveniles taken in his study are not known, however. At times salinity

in the Upper Bay in the Lavellette-Silver Bay area may be a barrier to

adult winter flounder movements in the uppermost portion of the Bay.

When most winter flounder disperse-from estuaries during March and April'
salinity there is aboutv12 to 13 ppt (Makai 1973). In surveys made in
~Great Bay and other estuarine waters near Little Egg Inlet from 1972

through 1975 adults were not taken at a salinity below 17 ppt, although

young‘were taken at a salinity near 0 in tidal fresh waier (Danila.l978a).
Ihe lethal salinity.for winter flounder (presumably adults).was reported
as about 8 ppt by McCracken (1963). |

| The only outlet to the ocean from norﬁhern Barnegat Bay besi&es

Barnegat Inlet is via the Point Pleasant Canal to the Manasquan River and

Manasquan Inlet. The collection of two individuals from the Manasquan River
and Inlet indicated that a few winter flounder used this passage during
migration or that a mixing occurred with the Manasquan estuary stock. The

uppermost Bay may contain fish from both stocks. Howe and Coates (1975)

reported that numerous winter flounder were taken in or moved through the
Cape Cod Canal which connects Buzzards Bay‘and Cape Cod Bay, Massachusetts.

The southern limit of the Barnegat Bay stock of winter flounder is

i (.

also unclear but may be Manahawkin Bay. A few winter flounder were taken
south of Manahawkin Bay in Little Egg Harbor but.these may have been
outmigrants that would have used Beach Haven-Little Egg Inlet. No
winter flounder were recaptured south of Beach Haven in 1979 or 1980.

Himchak (1976) reported considerably more man-days of fishing effort in




é%%? the Manahawkin Bay-Little Egg Harbor system (defined as from Harvey Cedars
to Little Egg Inlet) than Halgren (1973) did for Upper Barnegat-Bay. If a
continuous population of winter flounder existed from Barmegat Bay through
Little Egg Harbor more returns would have been expected from the latter area.
Manahawkin Bay may be an area where mixing occurs between the Barmegat Bay

and Little Egg Hafbor populations. - Poole (1966) described the winter flounder

of several adjacent, interconnected bays in Long Island as separate populations
with different growth characteristics.
Additional returns in 1981, although expected to be sparse, should

provide additional information as to the movements and range of Barnegat Bay
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Fig. 1. Location of recaptures (@) of winter flounder
based on tag returns from late December 1978

through 10 July 1979. Digits indicate multiple
returns from one location. - )
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Fig. 1. (cont.)
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Fig. I.  (cont.)
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Fig. 1. (cont.)
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Locations of recaptures (@) of winter flounder
based on tag returns from August 1979 through

June 1980. Digits indicate multiple returns from

one location.
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Fig 25 (cont.)
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